*Strand 2 is the complementary strand (sequence: GGGCGCGGG).

S15
Supplementary Methods
Coherence-corrected hopping fitting
The conductance for each oligonucleotide was expressed as resistance (R = 1/G). The 
Projected HOMO calculations
While the HOMO distribution in Supplementary Figure 10 pictorially compares the distribution of the HOMO levels in A-form and B-form structures, we seek to more quantitatively understand the delocalization of the HOMO orbital in the strands. For this, we calculated the projected density due to the HOMO orbital, which allows us to quantitatively find the contribution due to each base and backbone along the strand.
These results are presented in Supplementary Tables 3 and 4 . The projected density was calculated using the following method. Two sets of strands for both B-form and A-form DNA were considered -one with the sugar-phosphate backbone included and the other with the backbone deleted and the bases terminated with hydrogen atoms.
S16
When solving the Schrodinger equation, the i − th molecular orbital, Ψ i , is expanded using a set of basis functions {ϕ α },
where K is the number of basis functions.
The eigen value equation that is solved is:
where F is the Fock matrix, F αβ = ⟨ϕ α |F|ϕ β ⟩, and the S matrix represents the overlap between basis functions, S αβ = ⟨ϕ α |ϕ β ⟩. C is a matrix of the expansion coefficients C α i .
The i −th molecular orbital Ψ i is described by the i −th column of C because the molecular orbitals {Ψ i } are orthonormal, C + SC = 1.
To identify the contribution to all of the orbitals from individual parts within a molecule, we divide the system into N fragments (each fragment is a base pair and N is the number of base pairs),
Correspondingly, the Fock matrix F, overlap matrix S, and molecular orbital coefficient matrix C can also be transformed into the fragmental format. To find out the orbital contribution from a particular fragment at the i −th energy level, we expand the following expression, is the overlap between the μ −th and ν −th fragments.
Decoherence Calculations
It is worth noting that the fully-coherent transport models, while providing important , with E being the Fermi function and evaluated at 300K.
